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Glossary of Pinnacle Hardware 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 
 
 

8401: Data Conditioning & 
Acquisition System 

8413: 6 ft. 15-pin Connector Cable 
(Splitter to Swivel Connector) 

8412: Mouse Splitter 8414: 6 inch 15-pin Cable 

8408: Mouse Swivel/Commutator 8405: Biosensor Only Preamplifier 
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9002: USB Cable 8228: Mouse Cage with Water Bottle 

8249: Test Source 9005: 4-port Powered USB Hub.   

9009: EEG/EMG Stand 7004: Mouse Sensor 
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Future Software Configuration 
 

·  PAL-8400-Acquisition  
·  PAL-8400-Score-Sleep 
·  PAL-8400-Score-Seizure 
·  PAL-8400_Score-EEG_BIO 

 

Previous Software Naming 
 
PAL-8100 - PAL 
PAL-8200-Score – Sirenia Score 
PAL-8400-Acquisition - Echidna 
 

Set Up 

USB Driver Installation 
See accompanying CD/manual and install 
USB drivers before any other procedures 
 
 
 
 
 
 
 
 

Installing Software 
 

Included Software: Pinnacle Acquisition 
Laboratory (PAL) 

·  PAL-8400-Acquisition  
·  PAL-8200-Score-Sleep 
·  PAL-8200-Score-Seizure 
·  PAL-8100 

 
 Note :  The software configuration above is 
a short term solution only.  The expected 
final configuration is shown to the right.  
This solution will be made available free-of-
charge as soon as it is complete (late 
summer 09).  The 8400 series software 
uses a database for storage of all data 
(except video) and configuration information. 
This is a departure from our other systems 
(8100 – proprietary data format, 8200 – 
European Data Format).  In the meantime, 
EEG/EMG data can be exported in EDF 
format for analysis using the PAL-8200 
(Sirenia) scoring applications, and 
biosensor data can be exported into PAL-
8100 format for analysis. 
 
All of the required software applications are 
found on your Pinnacle Acquisition 
Laboratory (PAL-8400) CD 



 

 7/16/2009
 6 

  

Note: If you only wish to acquire data and 
use the analysis software on a different PC, 
then it is only necessary to install PAL-
8400-Acquisition software at this point. 

Installing PAL-8400-Acquisition 
 
1.1 Insert the PAL-8400 CD into the 

computer’s CD drive.  If the installer 
does not start automatically, open “My 
Computer” and right click the CD drive 
containing the CD and select 
“Install/Run”. 

 
 
 
 

 
 
 

1.2 Click “PAL 8400 Acq.” (the version 
number shown in the next box will vary)  

 
 
 
 
 
 
 
 
 
 
1.3 The PAL 8400 Aqu. Installer will 

launch.  Click the “Next” button to 
proceed. 
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1.4 Choose where to install PAL-8400-
Acquisition.  The default location is 
typically OK.  Determine if you want 
install the program only for your 
personal use or for everyone’s use, 
then click the “Next” button.  

 
 
 
 
 
 
 
1.5 You will be asked to confirm the 

installation.  Then you will see the 
window on the right.  Please wait while 
the software is being installed. 

 
 
 
 
 
 
 
 
 
1.6 When the installer is finished, click 

“Close” and the software installation is 
complete.  
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Installing PAL-8200 
 
1.7 Click the “PAL-8200 Score” button 

on the autorun program.  The version 
number may vary. 
 
 
 
 
 
 
 
 

1.8 Choose where to install PAL-8200 
Score.  The default location is typically 
OK or the location can be changed by 
clicking the “Browse” button.   
 

Then click “Install.” 
 
 

 
 

 
1.9 When the installer is finished, the 

window on the right will appear.  Click 
the “Close” button and the PAL 8200 
software is installed. 

 
 
 
 
 

Installing PAL-8100 
 
1.10 Click the “PAL-8100” button on the 

autorun program.  The version number 
may vary. 
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1.11 The PAL-8100 installer will launch.  
Click the “Next” button to proceed.  

 
 
 
 
 
 
 
 
 
 
1.12 Choose where to install PAL-8100.  

The default location is typically OK.  
Then click “Next”. 

 
 
 
 
 
 
 

 
 
1.13 Click “Next”.  

 
 
 
 
 
 
 
 
 
 
 
 
 

1.14 You will see the window on the right.  
Installation will take a few seconds. 

 
 
 
 
 
 
 
 



 

 7/16/2009
 10 

  

1.15 When the installer is finished, the 
window on the right will appear.  Click 
the “Finish” button and the PAL 
software is installed. 

 
 
 
 

 
 

 
1.16 Close the autorun program and store 

the CD is a safe place. 
 

If you misplace your software CD, basic 
operational software can be downloaded 
at www.pinnaclet.com. Call Pinnacle, 
785-832-8866, if you have an upgraded 
software version, e.g. video, or an 
advanced analysis package. 
 
 

Bio-Only Experiment 

Hardware Setup 
Begin by connecting all necessary 
hardware to individual cages.  At this point, 
do not worry about connecting the Pinnacle 
Hardware to the PC or to the animal. 
 
Beginning with an assembled cage and 
mounting stand:        
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2.1 Place 8409 Mouse 
Swivel/Commutator (Swivel) on the 
mounting stand by running the four 
rods through the four holes (one on 
each corner of the ‘swivel plate’ and 
place stoppers so that the Swivel is 
at the correct height.       

 
      
Note: To connect to multiple animals, 
proceed to step 2.2.  For connection to a 
single animal connect the 8401 Data 
Conditioning & Acquisition Device directly 
to the 8409 Mouse Swivel/Commutator 
(Swivel). 
 
 
 
 

2.2 Connect the 8401 Data 
Conditioning & Acquisition Device  
(8401) to the 8412 Mouse Splitter 
(Splitter Box) using the “6in 15-pin 
Connector Cable”.   
 
 
 

 
2.3 Connect “Port 1” on the 

Splitter Box to the Mouse 
swivel/Commutator using the 6ft 15-
pin Connector Cable.  The animal 
cage connected to “Port 1” on the 
Splitter Box will be labeled with the 
default channel name: “BIO1” in the 
Pinnacle Data Acquisition Software.  

 
 

2.4 Continue adding other animal 
cages, up to four total animals, by 
connecting a new 6ft 15-pin 
connector cable from a new “port’ on 
the Splitter Box to a new animal 
cage with a mouse swivel.  As you 
connect multiple animals through the 
splitter, the Port number of each 
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connection will determine which 
channel the animal is on in the 
software. (Ex:  if connected to Port 2, 
then the default channel name will 
be “BIO2”.  If port 3, then “BIO3”. 
 

2.5 Once the desired number of 
‘animal cages have been connected 
to the splitter you may now connect 
the 8401 to the PC using a standard 
USB cable (not pictured in the above 
glossary). 

 
 

Software Setup 
 

2.6 Open the PAL-8400-
Acquisition software.  Under the 
“File” tab, Click on “New Experiment” 

 
 
 
 
 
 

2.7 In the new pop-up window, 
you now have your options for 
setting up a particular experiment.  
After setting an “experiment ID” you 
will want to set a directory where the 
data will be saved.  Click on the 
small box next to the “directory” field 
to bring up a dialog window to select 
a directory to save to. 
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2.8 In this new window, select the 
directory you wish to save you data 
to.  In this case we’ve created a new 
folder:  C:\Example\Data 

  
 
 

Be sure that you save to a NEW 
directory for every new experiment.  
Also, be sure there are no existing 
sub-directories in your chosen 
directory. 

 
 
 
 
 

2.9 After clicking “OK” you will go 
back to the original window, now you 
will see your selected directory 
displayed.  Enter any comments you 
would like in the “Comments:” field.  
Then, under “Recording Devices” 
Click “Add” 
 
 

 
 
 
 
 
 
 

2.10 The new pop-up window will 
display a list of connected devices.  
Click on “8401 EEG/EMG/BIO.” 
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2.11   Once you’ve selected the 
device, the software will attempt to 
connect to it.  A successful 
connection will bring up the following 
new window. 

 
Notice that the “Pre-configuration” is set to 
“BIO x4” above right.  This means that the 
system recognizes that it is connected to a 
Splitter Box and has entered into the default 
mode for recording up to four channels of 
Biosensor Data.  If you are not using a 
splitter box and are connecting to a single 
swivel & preamplifier directly then the “Pre-
configuration” field will read “BIO x1” as 
shown on the right. 
 
 Click “OK”   
 

2.12 You have once again returned 
to the initial “new experiment” pop-up 
window.  However, now it should 
display that it is set to record data 
from a specific 8401 device (note the 
ID# displayed in the “Recording 
Devices “ section).  
 
 
 

 
At this point, you may now give specific 
names to each biosensor channel.  To do 
so, Click “Settings” in the Recording 
Devices section.   
Then Click “Channel Options” in the new 
pop-up window   
 
 

2.13 In this new window, you may 
enter a new name (of your choosing) 
to replace the default names (BIO1, 
BIO2, BIO3 & BIO4) 

 
Here we have replaced the channel names 
from “BIO1” to “Mouse01” (and so on for 
each channel 
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There is no need to change any other of the 
settings in this window.  Once you have 
entered a new name for each channel, 
Clicking OK will return you back to the Initial 
“New Experiment” window.  
Note:  The channel names entered in the 
above pop-up window can later be used to 
facilitate automatic exporting of each 
channel to a separate file for analysis. 
 
Review the settings for your Experiment 
and click the “Start” button to begin data 
acquisition. 

 
2.14 After clicking “Start” you 

may now view the data being 
acquired on each channel.  
However, at this time, data is not 
actually being saved.   
 

Note the “record symbol”  (Red 
Circle on black background) near the 
upper-left hand corner of the window.  
The “Record” button must be clicked 
for data to be saved.   
 
Click the “Record” Button 
 

2.15 After clicking the record 
button, the data shown on the 
acquisition screen will reset and 
a comment “Started Recording” 
will be added to the field.   

 
Note that the red “recording” symbol is 
now a “Pause” symbol.  It is only at this 
time, that recording of the data has 
started. 
 
 
 

2.16 When you have completed 
your experiment; end the recording 
by clicking on the “X” icon on the 
recording tool bar.  This will 
terminate data recording. 
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Insertion of Biosensor & Pre-
amplifier 
 
Note:  Steps 2.17 – 2.22 refer to insertion 
for mice.  Steps 2.23 – 2.XX refer to 
insertion for rats. 
 
At this point, the hardware and software are 
ready for connection to the animals.  
Normally, for insertion of a biosensor in rats, 
we recommend performing the insertion of 
the biosensor into the guide cannula 
without the use of anesthesia.  However, for 
mice we recommend using light isoflurane 
anesthesia because of the number of 
different connections that must be made on 
the animal’s head: 
 

¨  Biosensor into Guide Cannula 
¨  Pre-amplifier into Head-mount 
¨  Biosensor (connector) to Pre-

amplifier 
¨  Pre-amplifier to swivel 

 
We recommend allowing at least five days 
for the animal to recover from the Guide 
cannula and head-mount surgery before 
starting your experiment. 
 

2.17   Place the animal in an 
isoflurane delivery chamber until it 
has become unconscious.  It is not 
necessary to use a continuous 
delivery apparatus for sensor 
insertion if the following steps can be 
completed in a relatively short 
amount of time (~ 1-2min). 
 

2.18 Remove the animal from the 
anesthesia chamber.  Carefully 
remove the stylus from the cannula, 
and insert the biosensor into the 
guide.  Slowly lower the biosensor 
into position, so that the tip of the 
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biosensor is not damaged during 
insertion. 

 
 

Note that one side of the ‘black connector’ 
housing has been marked with a white 
stripe.  This stripe denotes the ‘working 
electrode side. 
 

2.19   Plug the pre-amplifier into 
the head-mount.  In most cases you 
will find it best to plug the pre-
amplifier into the head-mount such 
that the ‘tether side’ points away 
from the guide cannula and sensor 
(as shown). 

 
2.20   To connect the inserted 

biosensor to the pre-amplifier, it is 
important to note several things. 

 
a. The top of the pre-amplifier, 

where you connect the 
biosensor has two pins; one 
for the working electrode and 
one for a reference 
electrode.  During in vivo 
use, the connection to the 
reference electrode is made 
through the head-mount, so 
the reference pin at the top 
of the pre-amplifier is not 
electrically connected to 
anything. 

 
The image on the left shows the view 
from the front of the mouse.  The image 
on the right is the view from the back of 
the mouse.  Note that the side of the pre-
amplifier that is marked in white is on the 
side with the working electrode pin. 
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b. In order to relieve stress on 
the connector wire, the wire 
loops from the bottom of the 
connector to the top and then 
back down to the bottom as 
shown. 

 
The square, marked in red is 
the ‘female’ end for the male 
working pin on the pre-
amplifier.  Note that the 
‘female’ working electrode 
end is on the same side as 
the white wire and the same 
side of the black connector 
box that is marked in white. 
 
 
 

c. Once you are comfortable 
with the orientation of the 
connectors on the biosensor 
and pre-amplifier, connect the 
biosensor to the pre-amplifier 
as shown.  Remember that 
the ‘reference pin’ is not being 
used at this time except as an 
additional friction-fit connector 
for mechanical stability.  
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2.21 With the Biosensor inserted 
into the guide cannula and 
connected to the pre-amplifier, the 
animal is ready to be transferred 
back to the recording cage. 

 
2.22 Finally, connect the pre-

amplifier to the swivel.  Ensure 
proper connection by matching white 
labeling on each connector.   

 
At this point, you should note a change in 
the sensor output for that particular channel 
and you should see the sensor current 
begin a polarization curve. 
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Insertion for Rats 
 

2.23 Remove the cannula guide 
plug. 

 
 
 
 
 
 
 
 
 
 
 

2.24 To unlock the cannula guide, 
rotate the metal locking ring until it 
aligns with the notch in the cannula. 

 
 
 
 
 
 
 
 
 
 
 
 

2.25 Carefully withdraw the dummy 
probe from the guide. 

 
 
 
 
 
 
 
 
 

 
 

 
 



 

 7/16/2009
 21 

  

2.26 Carefully insert the biosensor 
into the open cannula guide.  Avoid 
rotating the biosensor within the 
guide cannula by inserting the probe 
such that the keyed portion of the 
biosensor matches the keyed portion 
of the guide cannula. 

 
 
 
 
 
 
 
 

2.27 Rotate the metal locking ring 
to fix the biosensor into place. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.28 Insert the male 6-pin 
connector into the socket and tighten 
the screw lock. 
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2.29 The two-prong plug should be 

facing the guide cannula. 
 
 
 
 
 
 
 
 

 
 
 

2.30 When plugging in the 
biosensor, the plug should be 
aligned as follows: 

 
 
 
 
 
 
 
 
 
 
 
 

2.31 The biosensor should look like 
this when properly connected to the 
preamplifier unit. 

 
 
 
 
 
 
 
 
 
 
 
 

TOP 
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Data Analysis 
 
At this point you have collected and stored 
your data from your experiment.  For 
analysis of your biosensor data, you will 
use PAL-8100, which you installed in steps 
1.10–1.15above. 
 
PAL-8400-Acquisition has some limited 
functionality for analysis, however, for 
detailed analysis the data should be 
exported to the PAL-8100 software suite.     
 

2.32 Begin the export by clicking 
the “File” menu and selecting “Open 
Experiment” 

 

 

2.33   Select the directory that you 
chose to save your data to.  In the 
example above, the data was saved 
to C:\Example\Data 

 
 
 
 
With the desired folder highlighted, click 
“OK”. 
 
 
 
 
 
 
 
 

2.34 Once you have opened your 
experiment, click “File” and then 
highlight “Export”.  Click on “Export 
PAL 8100 (dat/hdr)”. 
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2.35 The following popup window 
gives you the option to export your 
data as a single file, including all 
available bio channels OR the data 
can be exported such that each 
individual channel is exported as a 
single, separate file.   

 

 

 

 
To export to a single PAL file, leave the 
first option selected, and click the  “…” 
button to select a folder to export your 
file to. 
 
In the new pop-up window, you may 
select the folder you wish to export to.  It 
is recommended that you export to the 
same folder that you stored you PAL-
8400-Acquisition data too (in the 
example: C:\Example\Data\  ). 
 
 
 
 
 
 
Enter  your desired filename into dialog box.  
In the example, or export file will be named 
“PAL-Single-File Export”.   Click “Open” to 
return to the previous pop-up window. 
 
Click “OK” to export all channels to a single 
PAL File. 
 
If you are collecting biosensor data from 
multiple animals, you will most likely wish to 
export you data to multiple PAL files, one 
for each specific channel (animal).  The 
exported PAL files will retain “channel 
specific” comments in the appropriate 
export files. 
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To export multiple PAL files, select the 
second option: “Export to multiple PAL files” 
in the “Export Data to PAL format” window.  
The window will change to reflect your 
choice: 
 
 
 
 
 
 
 
 
 
 
Each channel is listed on the left, with a 
corresponding filename.  Notice that the 
default filename is the same as the channel 
name entered into the software when you 
initially setup your experiment.  Click the 
“…” button to select a destination directory 
for the export files. 
 
Again, it is recommended that you select 
your original experiment folder to export 
your data to. Click “OK” to return to the 
original pop-up window once you have 
selected your destination directory.  Once 
again, click “OK” to export your data  to 
multiple PAL files. 
 
 
 

2.36   Now that you have exported 
your data to PAL files, use the PAL-
8100 program to analyse your data.  
Open the PAL-8100 software, and 
then under “File” select “Open”. 

 
Select the direcotry that you exported your 
data to (in the example: C:\Example\Data\ ) 
and select the file you would like to analyze.   
 
Please refer to the PAL-8100 instruction 
manual for information on examining your 
data in PAL-8100. 
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EEG/EMG/Bio Experiment 
 

Hardware Setup 
 

3.1 Begin by assembling the 
Cage stands, black mounting locks 
and cage as shown 
 
 
 
 
 
 
 
 
 

 
 

3.2 Use a 1ft 15-pin cable to 
connect the 8401 mounted on 
top of the swivel plate to the 
swivel. 
 
Note: Refer to step 3.9 for a rat 
setup 

 
 

3.3 Lower the metal plate with the 
Swivel and 8401 hardware over the 
four rods of the cage stands so that it 
sits on the four black mount locks on 
each rod.  
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3.4 Attach the 

EEG/EMG/Biosensor preamplifier to 
the swivel cable.  Connect the cables 
such that it is “marked-side-to-
marked-side”. 

 
Note: Refer to step 3.7 for a rat 
setup. 

 
 
 
 
 
 

3.5 Adjust the height of the metal 
swivel plate such that the bottom of 
the swivel housing is 12 inches 
above the cage (for mice).  Press the 
buttons on the black mounting locks 
to loosen them for quick adjustments, 
or simply turn them for small 
adjustments. 

 
 
 
 
IMPORTANT: Verify that the entire length 
of the cable with preamplifier is just long 
enough so the animal can reach the wall of 
the cage without putting stress on the 
connections.  Adjust as necessary.  If the 
tether cable is too long, especially for mice, 
the animal may have access to the tether 
and will chew on it. 
 

3.6 Connect the 8401 to the PC 
with a USB cable.  It is 
recommended that you connect 
through a powered 4-port USB hub 
to ensure stable operation. 
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Be sure to have installed the 8401 USB 
drivers BEFORE connecting the 8401 to the 
PC. 
 
At this point, with the hardware connected 
to the PC, you are ready to begin setting up 
the software for an experiment. 

 

 

 
Connecting to 8401 for a Rat Setup 
 

3.7 The opposite end of the 
recording tether has two separate 
pin connections.  The 6-pin 
connector plugs into the white socket 
and the two-pin connector plugs into 
the red socket on the swivel unit.  
NOTE: The two pin connector is 
marked for correct orientation. 

 
 
 
 
 
 
 
 

3.8 When plugging in the 
connectors make sure to align the 
mark on the two-pin connectior with 
the mark on the swivel.   

 
 
 
 
 
 
 
 
 

3.9 On the top of the swivel, 
connect both the six pin connector 
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and the two pin connector and plug 
the 15-pin connector into the 8401 
unit.  Again, make sure that the two 
pin connector is correctly aligned 
with the marks on the top of the 
swivel. 

 
 
 
 
 

3.10 The completed setup should 
look like this.  Make sure the swivel 
and 8401 unit are positioned at the 
correct height above the cage (19-
21” recommended).  
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Software Setup 
 

3.11 Start the PAL-8400-
Acquisition software and select “New 
Experiment” under “File” 

 
 
 
 
 
 

3.12 In the new pop-up window, 
you may set the “Experiment ID” and 
“Animal” comments in the fields 
provided.  

 
 
 
 

3.13 Click the “…” button to select 
the directory to which your data will 
be saved. 

 
 
 
 
 
 
 
For this example, the data will be saved to 
C:\example\EEG-EMG-Bio_Data\ 
 
Click “OK”. 
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3.14 In the original “New 

Experiment” window, in the  
“Recording Devices” field, Click the 
“Add” Button to connect to your 8401 
hardware. 

 
 
 
 
 
 
 
 
 
 
Click on the appropriate 8401 device shown 
in the “Connection” field.  (if you have 
multiple devices connected to the PC, be 
sure to note the ID number of the device 
you have selected). 
 
 
 
 
 
 
 
 
 
 

3.15 Once the software has 
recognized the desired 8401, the 
pop-up window will change to reflect 
the selected device.  Note the “Pre-
configuration” Field.  If the 
preamplifier has already been 
connected, the field should reflect 
the preamplifier type.   

 
If the preamplifier is not currently connected, 
connect it now and click the “Check 
Preamp” button. 
 
Click “OK” 
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3.16 Once you have returned to 
the initial “New Experiment” dialog 
box, verify that your settings are 
correct. If all settings are correct, 
Click “Start” to begin data acquisition. 

 
 
 
 
 
 
 
 
 

3.17 At this point, data 
acquisition will be initiated and 
data from all channels will be 
viewable.  However, data are 
not currently being recorded.   

 
 
 

3.18 To record the data click 

the record button.    This will 
initiate data recording. 

 
 
Note that the “recording” button has 
now changed to a “Pause” button.  
Data is now being recorded. 
 
At this point, the hardware and 
software are correctly setup to acquire 
and record EEG, EMG & biosensor 
data for your experiment.  It is 
recommended that at this time, you 
insert the biosensor into the animal 
and connect the pre-amplifier to the 
headmount. 
 
 
Next, refer to the “Insertion of Biosensor & 
Pre-amplifier” section of this guide and 
perform steps 2.16– 2.22. 
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3.19 When your experiment has 
run its course and you wish to end 
data recording, click the “X” icon in 

the recording toolbar.   
 

Exporting Data from PAL-8400 
 

3.20 Open the data file to be 
exported. 

 
 
 
 
 
 
 
 

3.21 Export EEG and EMG data to 
an .EDF formatted file 

 
 
 
 
 
 
 

3.22 Export Biosensor data to a 
PAL formatted file 

 
 
 
 
 
 
 

3.23 Close PAL-8400 
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Exporting scored EEG data from 
PAL_8200_Score   
 

3.24 Open PAL_8200_Score to 
review and score the EEG and EMG 
data. 

 
For detailed instructions on using 
PAL_8200_Score, refer to the 8200 
hardware/software manual. 

 
 

3.25 Once the data has been 
scored, select File, Export, Scores.  
This will create a text file containing 
the time/date stamp and epoch score 
for each 10 sec. period. 

 
 
 
 
 
 
 
When opened in Excel, exported scores will 
be displayed as follows.   
 
 
 
 
 
 

Exporting text data from PAL-8100 
to synch with PAL_8200_Score 

  
3.26 Open PAL-8100 v. 1.6.5 or 

later . 
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3.27 From the top menu, select 
File, Open File.   

 
 
 
 
 
 
 
 
 

3.28 Right-click anywhere on the 
data file and select Average from the 
pull-down menu that appears. 

 
 
 
 
 
 
 
 
 

3.29 Set the Average to 10 and 
press OK.   

 
 
 
 

3.30 Select File, Export, To 
Spreadsheet.  

 
 
 
 
 
 
 
 

3.31 Close PAL.  
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Joining exported scores and PAL 
data in a spreadsheet 
 

3.32 Open the exported scores file 
(.txt) in Excel.  When the Text Import 
Wizard appears, click Finish. 

 
 
 
 
 
 
 
 
 
 

3.33 The score file will 
automatically be parsed into columns 
with the first row indicating headings. 

 
 
 
 

3.34 Open the PAL output data in 
another Excel workbook. 

 
 
Note:  PAL exports to a .tsv (tab delimited 
format) file.  It may be necessary to move 
the file selection in Excel to include all files 
in a directory (*.*) in order to be able to view 
files with a .tsv extension.    
 
 
 
 
 

3.35 When the Text Import Wizard 
appears, click Finish.  
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3.36 PAL exports into a timestamp 
column and a data column.   

 
Column B and D are the start date and start 
time (respectively) of the file as indicated by 
the recording computer.  Column A 
indicates the elapsed time SINCE THE 
BEGINNING OF RECORDING.   
 

3.37 Create a time synch column 
by doing the following:  
 

Insert a new column B, Type the following 
formula in cell B4: =$C$2+$E$2+A4 
 
Auto-fill this formula down the remainder of 
column B.  
 

3.38 If necessary change the 
formatting of column B to dd/mm/yy 
hh:mm 

 
 
 
 
 
 
 
 

3.39 The new timestamps should 
match with those in the Sirenia file. 
To Align the Sirenia score data and 
the PAL data, cut + paste the Sirenia 
score data into column G of the PAL 
data worksheet.    

 
NOTE: It may be necessary to manually 
align the timestamps as the Sirenia dataset 
may be 1-2 minutes longer than the PAL 
dataset.  Using the timestamps will help you 
align the data correctly.    
 
With the score data and the biosensor data 
in parallel columns, it will then be possible 
to analyze scored EEG events and 
simultaneous biosensor activity. 



 

 

8401 Hardware Specifications 
 
Each channel may be configured in one of five ways 

1) AC Input, 0.5 Hz 2 pole high pass, configurable 8th order elliptic lowpass* 
2) AC Input, 1.0 Hz 2 pole high pass, configurable 8th order elliptic lowpass* 
3) AC Input, 10 Hz 2 pole high pass, configurable 8th order elliptic lowpass* 
4) DC Input, AGND Reference, configurable 8th order elliptic lowpass* 
5) DC Input, Bias Reference, configurable 8th order elliptic lowpass* 

*lowpass filters can be configured in a range of 10 Hz to 1 KHz 
 
AC Modes 1, 2, 3:  Gain 50 V/V  Input Range +/- 35 mV  
 
DC Modes 4, 5: Gain 1.58 V/V Input Range  +/- 1.1 V 
 
Referred Noise:  < 15 uVrms  
 
Sampling Rates: 125, 250, 500, 1000, 2000 Samples/Sec 
 
Analog Outputs 

·  Resolution: 16 bits 
·  Sensitivity: 0.625 uV 
·  Output Range: +/- 2.048 V 

 
Bio Only Preamplifier (8406-Bio) and 4-Bio Test Stage*: 

·  Gain: 23.6 Million V/A 
·  Resolution**: 18.5 bits 
·  Sensitivity**: 0.5 pA 
·  Input Range: +/-75 nA 

** Assumes oversampling at 500 Hz for 1 sample per second output 
 
EEG/EMG/BIO Preamplifier (8406-SE, 8406-SL, 8406-SE3, 8406-SE4)* 

·  Bio 
o Gain: 15.8 Million V/A 
o Resolution**: 18.5 bits 
o Sensitivity**: 0.7 pA 
o Input Range: +/- 110 nA 

·  EEG/EMG  
o Gain: 500 V/V (x10),  5000 V/V (x100) 
o Resolution: 14 bits 
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o Sensitivity: 0.5 uV (x10), 0.05 uV (x100) 
o Input Range: +/- 3.5 mV (x10), +/- 350 uV (x100) 

*All specifications include the 8401 gain and assume a default configuration 

 
 


